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Introduction 
The order Mallophaga includes the biting lice which are 
parasites on birds and mammals. These insects are distinct 
from the true lice which belong to the order Anoplura and have 
piercing and sucking mouth parts. It is unfortunate that 
mallophagans are most frequently -called 11 bird 11 lice, because 
a few genera are parasitic on mammals. In this paper the term 
11 biting 11 lice, which Herms (1923) suggests and which is more 
accurate, will be used. 
The biting lice are known to parasitize a great many 
species of birds and have been evident particularly to raisers 
of chickens, ducks, pigeons, and doves. Despite this knowledge 
of their existence, however, little work has been done on their 
life histories and habits. Probably some exist which have not 
as yet even been described. 
Apparently Kellogg (1908) was one of the first 
investigators to awaken a real interest in Mallophaga, and he 
had found a new purpose for studying them. He believed that 
they could be useful in determining phylogenetic relationships 
in birds. Since then other scientists have worked with the 
biting lice with this end in mind and studies are now being 
made on them. This phase of investigation of Mallophaga is 
discussed later on in the paper. 
Tied up with the task of determining avian phylogenetic 
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relationships by this method is the question of specificity in 
the biting lice. There is not much agreement on this subjec t 
among authors, and perhaps such iS the case because so little 
has actually been attempted in the way of research. It has 
been undertaken in the present experiment to ascertain some 
facts concerning the specificity in food habits of a 
mallophagan, the pigeon feather louse (Columb!£21~ col~E~~ 
(Linnaeus)). This particular species was chosen because it is 
parasitic on the common pigeon (Qol~mba livi~ l!via Gmelin) 
and thus is readily obtainable. 
The first portion of the paper will be devoted to a genera 
discussion of Mallophaga and their interest to man, as presented 
by several authors. The second part will be a more complete 
survey of what is to be found about Columb1£Q1~ columbae in 
the literature. In the third part, the experiment which was 
performed by the author will be described and discussed. 
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Part I The Order Mallophaga 
A. General Description and Habits 
The members of this order are all ectoparasites known as 
biting lice, or bird lice. Their hosts are most f-requently 
birds, but a few genera parasitize mammals. As was stated in 
the introduction, they are a group distinct from lice of the 
order Anoplura. Authors agree generally that mallophagans 
are parasi tee upon almost all birds. Barber ( 1921) sta.tes 
that nearly every bird has one to several mallophagan species 
as parasites. Metcalf and Flint (1928) go further and say 
that all species of wild and domesticated birds are attacked, 
each by one or more species of biting lice. The author is 
inclined to agree with the latter statement. New parasites 
of this order and also ones that have already been identified 
are being discovered as more birds are collected. There seems 
to be no reason for thinking that any birds would have escaped 
such infestation. 
The number of known species of Mallophaga has undergone 
considerable change and is still being altered as more is 
learned about them. Kellogg (1908) lists 1257 species - 1205 
of these were from birds and 52 from mammals. He also reports 
that 262 of them had been described from North American birds. 
Herms (1923) states that about 1400 species of Mallophaga were 
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known at that time. Imms (1924) sets the number of species of 
Mallophaga at approximately 1700. These numbers have since 
been modified and undoubtedly will be changed more in future 
years. There are a great many avian species from which 
Mallophaga have yet to be collected and identified before a 
stated number of living species can be considered accurate. 
It is doubtless true that many Mallophaga have not even been 
discovered (Comstock, 1920). How little is known about their 
numbers is shown by the fact that there is wide variation in 
the number of species, as given by different authors, that 
live on a bird as thoroughly studied as the barnyard fowl. 
Figures on its mallophagan parasites range from six to the 
high estimate of over forty given by Metcalf and Flint (1928). 
The biting lice are particularly well adapted for their 
life among the feathers of birds and the hairs of mammals. 
They are all small, varying in length from one millimeter to 
five millimeters in most species (Comstock, 1920). The feet 
are clawed and can grasp feathers or hair so firmly that they 
are shaken off with difficulty. The body iS flattened dorso-
ventrally so that the insect while on feathers, lying between 
the barbule shafts, presents no appreciable outline above the 
feather surface. No wings or wing pads are ever present, so 
that the body is further streamlined. The body wall of the 
larva is mostly or entirely free from chitin, but this 
substance is added to each instar until the body wall of the 
adult is heavily chitinized. Imms (1924) mentions that 
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Mallophaga have large dentate mandibles, suitable for their 
diet. Kellogg (1908) says that they possess small but strong 
mandibles that have sharp edges. 
An interesting structure of the Mallophaga is an 
oesophagal or pharyngeal sclerite which is found in the lower 
wall of the throat. According to Cummings (1913), it is 
probably present in all the Mallophaga. He feels that it may 
be of taxonomic importance and can be of assistance in 
breaking up some of the genera, which are definitely unwieldy. 
Kellogg (1908) states that this pharyngeal sclerite seems to 
be used in turning pieces of feathers that have been bitten 
off. In this way the food particles are arranged lengthwise 
to facilitate their subsequent passage along the oesophagus. 
The mallophagans that parasitize birds are very active 
insects. Metcalf and Flint (1928) state that they all run 
rapidly when exposed. Waterston (1913) describes their 
activity and running. The species which the author studied 
seemed to use immobility as a defense when exposed as often 
as rapid movement. However, all other species observed on 
the pigeon resorted to quick escape among feathers of the host. 
The few experiments done with these insects would serve 
to indicate that they are exceedingly sensitive to tempera.ture 
change. Living close to the body of the host bird or mammal 
and under a protective covering of ~eathers or hairs, they do 
not normally experience radical changes of temperature. Only 
when the host dies does their protection from cold end. 
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Barber (1921) found that he could keep living specimens of 
several species of Mallophaga for as long a~ twenty-nine days 
by approximating natural conditions. The optimum temperature 
for them, he found, was about 35°C. A temperature of 48°C. 
killed all the lice in a few hours. Kellogg (1908) found that 
Mallophaga on a bird that had been shot generally died in from 
two hours to three or four days. He states that living ones 
are rarely found on a bird skin a week after the host's death. 
The author feels that death of the lice in two hours must be 
considered rare, for he has picked living ones from a bird 
that has been twenty-four hours in a refrigerator, and a drop 
in temperature would be the only obvious reason for early 
deaths. On the other hand, reports a re fairly common of lice 
being found alive on bird skins more than a week after the 
hosts' deaths. 
Barber (1921) found no reaction to light among the biting 
lice with which he experimented. The author observed a 
definite negative reaction ,from golden feather lice (GoniQQQ~~ 
~~ent~ Scopuli) and the large body lice (M~ng&~nthY§ 
~~e) of the pigeon. The slender feather louse CColBffibicola 
~1umbae(Linn.~, however, showed none. Such differences among 
species may be correlated with their habits, because the former 
two live closer to the body of the host than the latter. 
As the experiment of the author was concerned primarily 
~ith food habits of a mallophagan, the literature was searched 
thoroughly for information on what materials are eaten by 
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biting lice. Agreement and contradiction among authors were 
noted. Martin (1934) states that their feeding habits have 
not been studied to any great extent, and the dearth of 
material on the subject verifies her statement. She adds that 
it is generally conceded that A~llophaga feed on feathers, 
scales or skin, and dried blood. Kellogg (1908) says that 
they subsist on dry and nearly, or dead cuticular substances. 
According to him, they never eat blood or live flesh. Imms 
(1924) states that Mallophaga live on hair, feathers, and 
other epidermal products, but disagrees with some other 
investigators when he adds that they may take blood when a 
bird is shot. Metcalf and Flint (1928) say that members of 
this order have chewing mouth parts and feed only on bits of 
hair or feathers, skin scales, or dried blood from scales. 
Herrick (1915) agrees with most of the others in believing 
that biting lice live on bits of feathers and scales of skin. 
However, he also thinks that Mallophaga sometimes eat dried 
scales of blood from a wound or bruise. According to him, 
blood has been found in their stomachs. Barber (1921), who 
experimented with several species of Mallophaga, believes 
that members of this order live entirely on feathers and 
scales of the body of the host and never take blood. 
Waterston (1926) made an intensive study of feeding 
habits and crop contents of Mallophaga. As stated previously, 
the pha ryngeal sclerite aids in the turning of food material 
before it passes along the oesophagus. Once in the crop the 
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nutritive material is squeezed forward and rubbed against 
rasp-like teeth. The actual food particles are described by 
Waterston in detail and include the protecting sheaths of 
growing feathers, feather fiber, down, skin, scurf, scabs, 
blood (when available), their own eggshells, and cast-off 
skins. Occasionally, he says, they seem to be cannibalistic. 
B. Life History 
The life histories of Mallophaga are simple, apparently, 
for all members of the order. Unfortunately, however, only 
one complete life history for one species has been worked out 
(Martin, 1934), as far as the author could find. Barber (1921) 
did perform some work on life histories but did not describe 
any entire one. Wilson (1928) says that no species of the 
entire order was known completely then. He indicated that 
this lack of knowledge was due principally to the fact that 
bird lice are difficult to obtain. It seems strange when one 
considers that the common barnyard fowl, for example, has 
always been infested with several species of this order, and 
yet the life history was not known for even one. As fa~ as 
the author knows, such is still the case. 
Herrick (1915) did experimental work on biting lice but 
worked out no life histories. He says that he did not attempt 
to do so because the obstacles of the experiment would be too 
great to justify the end. As far as he knew by 1915, the 
exact number of moults of any one species and the lengtmof 
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nymphal stages were unknown. 
Despite the lack of exact knowledge of specific life 
cycles, authors state generally that the life histor~es of all 
Mallophaga are similar in their developmental changes and are 
relatively simple. As a group, apparently, they multiply 
rapidly in hot weather, but, in cold weather, the rate of 
reproduction is slowed considerably. 
The eggs are elongate and are laid separately on the 
hairs or feathers. They are glued individually by an adhesive 
substance to these structures so that they cannot be shaken 
off. The young hatch in a few days. They resemble the adults, 
although differing in size and to a certain extent in marking. 
The body wall is less heavily chitinized than that of the 
adult. The young have habits similar to those of the adults 
and feed in the same manner on the same material. Indications 
are, however, that they are more sensitive to temperature 
changes. During their development, they moult a few times and 
attain maturity in a few weeks. It must be stressed again 
that Kellogg (1908), whose description the author has followed 
in its main points, while apparently an expert on Mallophaga, 
has no published works that the author could discover on any 
specific life histories. 
C. Specificity 
Mallophagan species are usually peculiar to certain host 
species and it is becoming evident that their distribution on 
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the individual bird is also restricted. The problem of their 
specificity has been investigated by Kellogg, particularly, 
and two of his writings (1908 and 1912) will be used as 
references. Others who have studied Mallophaga and whose 
works have been consulted almost invariably refer to his 
publications on the subject. 
While mallophagans are usually peculiar to one species 
of host, sometimes one is common to a few or- many hosts. For 
example, QQ~QQQ~~ 1~1 Denny has been found on thirteen 
species of gulls. £Q£OEhQ!Y~ ic~~Qg~ Nitzsch has been 
collected on nine species of ducks. An explanation for this 
apparent lack of discrimination for host species may be 
advanced when it is noted that all these host-type bird.s are 
gregarious. One might, therefore, theorize that the parasites 
traveled from one to another when the birds were close together 
or in contact. However, this supposition does not suit all 
cases. QQco2hQr~ Ela!Isto~~~ Nitzsch is found on several 
Dacaoh"1'45 cv.I":Sot- NiTzsch ;~ t:AKen J!,-.,,._ owls. 
hawks:~ Nei~her of these host-type birds is gregarious. There 
are numerous other examples of non-gregarious types having the 
same bird lice. The possibility of the passing of lice from 
one to another species of host is remote in such instances. 
Another point which Kellogg stresses is that in those 
cases where a mallophagan is common to more than one host 
species, the latter are closely related. This applies both 
to birds restricted to North Arnerica and to those found also 
in Europe and Asia. Of the 262 species of Mallophaga described 
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from North American birds, 15? were entirely new species, while 
105 were identical with those on European and Asiatic birds. 
Kellogg's explanation for identical biting lice being found 
on birds that are related but not gregarious is tied up with 
his investigation on working out avian phylogenetic 
relationships and will be discussed later, separately. 
It was stated in a preceding paragraph that biting lice 
are possibly specific as to their location on the body of the 
host. Barber (1921) notes that eggs of Mallophaga which he 
studied were on the contour feathers of the back and 
underparts, or around the ear. In the latter ca se, the eggs 
were always attached to the f-eather shaft. Those on the back 
and underparts were found on the barbules. They were always 
near the base of the feather and placed on the side next to 
the body. In this same experiment, Barber found that 
specimens of ~!rm-Y§ YY1~tu~ Kellogg taken from the English 
sparrow fr!l.§~.r do,mest!.ru!.§ dom~ti.Q!!§ (Linn.>] seemed to thrive 
on the red-winged blackbird (~la!B§ Qhoeni.Q~Y§ Vieillot), a 
bird that belongs to a different family. 
Another in,reatigator who has given information concerning 
this type of localization on the body of the host is Eichler 
(1939). He theorizes that temperature difference may be a 
factor in topographical specialization of Mallophaga. 
Two statements concerning the specialization of biting 
lice are generally acknowledged facts. First, Mallophaga die 
invariably on man (Waterston, 1913). Second, those found on 
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birds are never found on any mammals, and vice versa (Kellogg, 
1908). 
D. Mallophagans as a Means of Determining Avian Phylogenetic 
Relationships 
A principal reason for much modern interest in Mallophaga 
undoubtedly is their possible use in establishing phylogenetic 
relationships of birds. Several writers (Imms, 1924; Martin, 
1934; and others) mention this, but the only two scientists 
who seem to have attacked the problem in any real sense are 
Kellogg and Harrison. The former created the germ of the idea 
in 1908. The latter built on Kellogg 1 s basic work and in 1914 
published his ideas concerning such a use for Mallophaga. 
As was mentioned previously, Kellogg states that a 
mallophagan found on more than one species of bird is found 
on related species ( but there are exceptions to this rule). 
His explanation is that such biting lice have persisted 
unchanged from a common ancestor. While the bird hosts have 
evolved, the environment of the parasites has not changed 
appreciably. Therefore, as the mallophagan remained a stable 
species, its original host species branched and di~ferentiated 
until one mallophagan species is found on several species of 
birds whic~ however, are related. This theory, o~ course, only 
applies to those which had not the opportunity for straggling. 
Harrison (1914) agrees with Kellogg in his speculations, 
discusses the problem in more detail, and adds further 
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information. He gives representative illustrations of the 
correspondence between species - groups of mallophagans from 
definite host-groups. For example, the species of 
1 Ph!lo£tery§ from an Australian cuckoo (Ca~gtis 
fabell1form1§) is hardly distinct specifically from one which 
is found on the European cuckoo (Q~ylu§ £~Q£Y§ Linn.). The 
birds 1n this case have diverged widely from their ancestral 
stock. Another example which he cites is the similarity among 
all Phi1Q£te~§ species taken from kingfishers. The hosts may 
even be from different genera and unlike in many ways. The 
mallophagans, on the o~her hand, show definite features that 
they all have in common. Harrison, therefore, from such bits 
of evidence and many more, arrives at the same conclusion as 
Kellogg. The parasites do not differentiate at the same rate 
as their hosts. Why the lice change more slowly is readily 
explained. The Mallophaga spend their entire lives upon the 
body of the bird. They cannot, in fact, live any great length 
of time away from the host. The temperature of the bird is 
relatively constant all the time it is alive. Furthermore, 
the food of the lice (barbules, scales, etc.) is of a chemical 
composition which does not change much. Finally, Mallophaga 
are very rarely found in such numbers as to use up the 
available food supply. Therefore no great struggle of 
competition occurs among them. All these factors add up to 
one fact. The stimulus for rapid differentiation and 
evolution is absent and thus the change has been slow. 
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Harrison states that birds are divided quite easily into 
groups which are, admittedly, natural, but systematists have 
shown no inclination to agree on how the groups are related 
among themselves. The situation seems to be such that beyond 
a general agreement that passerine birds constitute the highest 
and most specialized order, nothing else is certain. He thinks 
therefore that an attempt should be made to determine what 
light can be thrown upon bird phylogeny. Lby the study of their 
external parasites. While it is true that Kellogg found 
promiscuous straggling among birds of the Galapagos Islands, 
conditions are unusual there, and moat of the specialization 
of mallophagans on related species cannot be attributed to 
that, but must rather be looked at from the standpoint of 
evolutionary change. Perhaps, Harrison feels, by using his 
method, related species of biting lice which are collected 
from birds heretofore considered unrelated will provide clues 
to relationships that are not now realized and will furnish 
a better basis for classifica.tion than is used today. 
E. Damage and Methods of Control 
The members of this order are pests but have seldom been 
ones of serious consequence to poultry, pigeons, and doves. 
They are not nearly as harmful as the blood-sucking parasites. 
Damage done to the feathers is unimportant, as the perforations 
resulting from their feeding are minute and do not affect the 
flying power of the bird. Show birds must, of course, be kept 
1.4 
free from them. The damage they do cause is of another type. 
Herrick (1915) statee that they irritate the akin to the 
extent that they may weaken the host. The bird is then more 
susceptible to attack by disease . Chickens, particularly the 
young ones, may become stunted when heavily infested. Egg 
hatching is frequently cut down when a hen is greatly irritated. 
Kellogg (1908) says substantially the same thing. The 
clawed feet of the lice are the parts that irritate the host's 
skin. In poultry yards and dovecotes where birds are badly 
infested, they become restless, eat little, and become thin 
and weak. 
The method of the bird in ridding itself of the lice is 
chiefly the dust bath, according to Kellogg. Dust particles 
shaken among the feathers clog the spiracles of the 
mallophagans and in that way kill them. 
Levi (1945) says that mallophagans do little damage when 
present in small numbers. When conditions are expecially 
favorable, they may increase enough to become injurious. He 
has seen infestation so great that the bird became anemic 
and weak. 
Methods of controlling the lice on domestic birds differ. 
Since a bird is able to utilize dust for its own protection, 
material for dust baths is usually made available . Various 
poisons are tried, but perhaps the most widely used in the 
~nited States is sodium fluoride. Either pinches of this 
compound are applied or the birds are dipped in a solution 
1~ 
containing sodium fluoride, soap, and water (Levi, 1945). If 
domestic birds are treated thoroughly and prevented from 
mixing with infested ones, the mallophagan pests can be 
completely eradicated. 
F. Methods of Collecting 
A few notes might be made concerning the obtaining of 
Mallophaga for study. They are often exceedingly quick in 
their movements when they are exposed and some authors have 
mentioned the difficulty in collecting them for that reason. 
Waterston (1913) remarks on the trials of some early 
investigators in obtaining the more active species. For 
collecting live specimens of Colpo~2halgm 1mpgrtYnum Nitzsch 
from herons, Waterston found it feasible to smear vaseline in 
a band around his arm. He then would run his fingers through 
the heron feathers. The lice would run along his fingers and 
up his arms, where they could be picked off below the vaseline. 
Such was undoubtedly an extreme case. 
According to Wilson (1928), the commonest method of 
identifying Mallophaga at one time was to examine museum skins 
and credit the parasites to the host species examined. 
Because of such a procedure many inaccuracies of identification 
and host association resulted. He says that it is generally 
recognized now that the Mallophaga must be takAn from fresh 
birds. Wilson's method was to wrap the dead bird in cotton. 
When the body cooled, the lice would move out of the feathers 
1.6' 
and into the cotton. There they could make little progress 
and were collected easily. 
Part II The Pigeon Feather Louse (Columbicol~ QQ1ymb~ 
(Linnaeus )) 
A. Description 
The pigeon feather louse (Colymbicolg QQ!Ym~~) is a 
member of the family Philopteridae of the order Mallophaga 
and is found on pigeons and doves. Kellogg (1908) says that 
pigeons al~X§ have some of these parasites on them. Osborn 
(1896) and Herrick (1915) both say substantially the same 
thing, the latter reporting that ,g~.rz domestic pigeon he 
examined was infested. Levi (1945) adds that infestation 
varies considerably on the domestic pigeon (Co1ymb~ 1ivia livig 
Gmelin), with as many as fifteen or twenty of these insects 
being observed by him on one feather. 
This species is probably the most slender of the biting 
lice (Ewing, 1929). Martin (1934) who made a detailed study 
of QQlum~!QQl~ columbae reports the lengths of the different 
stages - egg, instars, and adults, as follows: 
Life Stage 
Egg 
1st instar 
2nd instar 
3rd instar 
Adult 
Adult 
Minimum and Maximum (mm.) 
• 660 - . ?20 
.??4 - .8?0 
1.146 - 1.360 
1.518 - 1.?14 
2.058 - 2.580 
2.502 - 2.844 
Average (mm.) 
.?02 
.824 
1.22? 
1.633 
2.289 
2.6?3 
The eggs are elongate and white. They are glued at the 
proximal end to the feather shaft and are held in a nearly 
erect position. Wigglesworth (1932) reports that the prelarva 
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has a thickened plate with spines that is used as a hatching 
organ. This is similar to the one in the Siphunculata. 
The larvae are white at first and are very active. The 
abdomen is so short that this form appears big-headed. 
Segmentation on the abdomen is indistinct. The only 
chitinized part of the body is in the mandibles. The lst-
instar larvae are different enough from the adults in appearance 
so that Denny (1843) described them as a new species (Osborn, 
1896). 
During instars the larvae grow and acquire more chitin 
in the body wall. The adults are over two millimeters long, 
the males being somewhat smaller. (See table above) They are 
heavily chitinized except for a narrow area along the mid-
dorsal line on the abdomen. The color of head and thorax is 
reddish brown while the abdomen is dusky. There are a series 
of brown patches which correspond with the abdominal segments. 
The pigeon louse has two pairs of clypeal spines dorsally, 
one of which is flattened and porrect, the other strongly 
recurved, as described by Ewing (1928). These spines are used 
in the classification of this species. 
The male has a short appendage on the third antennal 
segment. This structure is used in mating. 
B. Synonymy 
Before further continuation, it would be well at this 
point to state that the species being discussed here as 
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I 
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I QQ1Ymh1col~ Qolumb~g is frequently mentioned in the literature 
I 
under a different name. A few notes on the development of the 
present name;which is not accepted by all authors) are 
!therefore called for. 
According to Martin (1934), Linnaeus in the tenth edition 
of the "Systema Naturae" in 1758 originally described the 
species and named it ~ed!£YlU§ colymg~§· In 1866 Nitzsch 
created a synonym for it called LiB~!Y§ Q~lY§. Actually in 
Q~~m~r's M~g~zi~, Nit~sch differentiated between ~iQ~Y~§ 
~Q~lU§ and LiQ~Y§ h~g!llus (Giebel, 1874). However, after 
him, Piaget (1880) apparently considered only the former valid 
and ~~~uru~ h~culu~ was used for many years (Osborn, 1923). 
The genus L~~~§ contained a large and heterogeneous 
I collection of lice and was umfieldy (Clay, 1939). Therefore 
Harrison (1916) restricted the genus to a number of species 
found mainly on gallinaceous birds. The rest he put in a 
new genus which he called ~§thio2!~~um. Thus the species 
under consideration took on the name Es!hioQ!~n!!!! Q.Qlumba~. 
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Malcomson (193?) in describing Co!ym£icola ~z~ingta from 
passenger pigeons (Ecto~!st~ mig~~oriY§ Swain) found no such 
spines present. Wilson therefore feels that QQ!umbicola 
should be called a subgenus. 
Martin (1934), however, who is a principal source of 
information on the mallophagan being considered uses the 
terminology of Ewing. Therefore the author feels justified 
l in doing the same. 
C. Life History (Martin's Experiment) 
The sole existing complete life history study, on this 
I 
species, of which the autho~ is aware, was performed by Martin 
(1934). Her paper is the only reference used for the 
following information. 
The method used in collecting the lice was that described 
by Wilson (1938). The insects left the dead body of the host 
and were collected in the surrounding cotton. Martin also 
obtained some specimens from live birds. The latter were 
etherized and feathers containing lice were clipped off. 
Attempts were made to raise them on live birds. A capsule 
was put over a feather with lice on it. This· method failed, 
as the pigeons invariably loosened the capsules. 
After being taken from their host, the :Lice were placed 
in open Petri dishes which contained loose pigeon feathers. 
The dishes were then put into an incubator. A dish with 
water was added to provide adequate moisture. A water surface 
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of 12.5 inches square was found suitable. The optimum 
temperature was determined to be 37z.5 to 1°0. When other 
temperatures were tried, the results varied. At 33°0. the 
nymphs died in from one to six days. Adults lived as long as 
twenty-nine days. At 37°C. the usual life span was thirty to 
forty days, but one female lived for fifty-one days. From 
such results, it seems evident that the length of the life 
history is dependent on temperature constancy. It was 
discovered that the nympha are more sensitive to temperature 
change than the adults. 
Martin describes the mating, which the author also 
observed several times, in some detail. First the male grasps 
the female at the third or fourth abdominal se~nent with his 
antennae. Then he moves forward beneath the female and curves 
his abdomen up to meet hers. He clasps the pterothorax in 
front of the coxae of the third pair of legs. Every two or 
three minutes he retreats and uses his antennae again. 
Following each movement of this kind, he goes forward to 
mating position again. Occasionally a female was grasped, 
but released immediately. 
Eggs are laid as described previously and glued onto 
the feathers. Sometimes ten to twenty are placed on one 
feather and Martin mentions seeing sixty eggs on one. 
Three instars follow the egg stage before maturity is 
reached, and Martin worked out length of time of the steps 
in development. Her average results were as given in the 
22 
following list: 
Life ~!!!~ Average Time (days) 
Egg 4.15 
.± .103 
1st in star 6.73 
.± .076 2nd in star 6.72 j; .064 
3rd in star 6.77 
.1 .025 
JAll these times were determined from members of th~ species 
j that were living under temperature and humidity conditions 
found by Martin to be optimum for Qol~mbiQQla QQlumb~~· 
D. Food Habits 
Martin's (1934) observations concerning the food of 
Qol~ffibicol~ QQlumb~ agree substantially with previous 
descriptions of food habits of Mallophaga in general. All 
the lice in her experiment, with the exception of one, were 
seen feeding on feather barbules only. The exception was a 
without taking this food. 
From such experiment s it would appear that Columgicol~ 
QQlumbae has food habits somewhat more speci alized than those 
of some other mallophagans. Blood and epid.ermal scales have 
!been reported as items of diet for members of this order, yet 
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I Martin had no success with anything but feather barbules. 
j E. Host Specificity 
I The literature that deals with specificity of host of 
.Qolumbicol~ Q.Q,!~ba~ is far from adequa:t •~ and is contradictory. 
1 There are two aspects to the problem. First, there is 
specificity on the body of the host, and second, specificity 
as regards host species. 
Eichler (1939) found that eggs of the species being 
considered here were almost always laid on small feathers on 
the under part of the wing. He observed no eggs on wing 
feathers farthest to the outside. The eggs were usually 
close to the feather shaft on the outer side of the wing. 
Larvae, however, were rarely noted on the wing. Usually they 
were on the throat or in the neck and head regions. Nearly 
all adults were on flight feathers or feathers of the head. 
!Eichler theorizes that temperature differences accounted for 
localization of different stages of development. 
Ewing (1929) states that the pigeon feather louse prefers 
long flight feathers, but he does not mention any further 
specialization. 
Levi (1945) found this biting louse on most body feathers. 
It usually lies in the groove between barbs of a feather or 
along the shaft. 
According to Martin (1934), eggs were always on the 
underside of the wing. They were often seen on the long 
---=-====~=============================================== 
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flight feathers. They were on the side of the feather next 
to the bird's body and in the grooves formed by adjoining 
barbs. The lice showed a decided preference for downy 
feathers from the breast region when placed on loose feathers, 
although they are rarely found on that part of the host. Both 
nymphs and adults fed near the proximal ends of loose feathers 
!while in the incubator. 
Colum£icol~ £glumb~ has been reported from many different 
hosts both related and unrelated to the pigeon. Some of these 
birds are even in different orders. The author ia not in a 
position to judge the reliability of such reports but can merely 
!list and describe them as part of the literature on the species 
!being studied. 
Several authors believe that Coluffi£icol~ ££1Ymba~ is 
parasitic on pigeons only. Osborn (1884), for example, 
mentions that it is found on domestic pigeons and adds that it 
is probably the same species that is taken from European host 
specimens. Later (1896) he reiterates that as far as he knows 
it is confined entirely to pigeons. Herrick (1915) agrees with 
sborn. He reports that the species has been found on nineteen 
f the forty pigeon host species. 
Wilson (1941) is of the opinion that this louse is on the 
I omestic pigeon only. He thinks that many specimens that have 
l een described as Colum£!ggla £Ol~mbae are actually different, 
although similar species. For example, he considers the report ~ f Kellogg and Mann (1912) concerning Colum]l!QQ!J! Qglumb.!iJl on 
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QQ1Yffi£lga111ns ~§~r!ns §QQQrr~n~!§ Ridgway erroneous. Other 
investigators report the pigeon louse on the mourning dove 
(Zeng!dura macro~~ (Linnaeus)J. Wilson thinks that this 
louse is actually a different species, which he describes and 
calls Es~h!QP~~_m ID§£r2~~· It differs from the pigeon louse 
in the shape of male genitalia. Wilson is skeptical, 
therefore, of reports on hosts other than the domestic pigeon 
(Columbg livia). 
Probably the first recorda of host species for Q. £Qlumgg~ 
are given by Nitzsch, as described by Giebel (18?4). The 
following are listed: 
Columba risoria 
co lumbg ~nas­
~ol!!.mba lli!l.Ymbus 
Columba ~Y,rtu,r 
The lice are said to have been actually collected by Nitzsch 
at different times. 
By far the most complete list of bird hosts from which 
ColymbicQlg QQ1umb~ has been reported is given by Kellogg 
(1908). 
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Unfortunately Kellogg gives neither sources of the reports nor 
locations of the specimens taken for many of these listed. A 
few are mentioned in other of his works and some others were 
found by the author. A few were located that are not in 
Kellogg's list. For instance, Piaget, as noted by Osborn 
(1896), reported stray females of Qg!umbicola £glu~ on 
three species. 
Sy l:~ .MQa 
Totgn_y_g glottis 
Tihgradriu.§ m1!!2~ 
Kellogg must have used this list as his reference for these 
species, because he has the first and last listed as stragglers. 
Tot~.Y.§. ... g1Qj!j!is is not mentioned by Kellogg. The specimen 
from Char~grius ming~ is aaid to have had the appendages of 
the clypeus wanting. This would suggest perhaps another specie 
Several of Kellogg's collected specimens were taken on 
the Galapagos Islands and as Harrison (1914) has said, 
conditions are unusual there. One male pigeon louse is 
described from the common noddy (AnQ.Y,g ~Q!!gY.§ Linnaeus) on 
Clipperton Island by Kellogg and Kuwana (1902). A female was 
taken from a Galapagos finch (QgQ~1z~ ful!g!no§~ Gould) on 
2? 
Albemarle, from a Galapagos mocking bird (~~~gmimus melang~is 
Gould) on Wenman, and from another finch (Camgrh!nchus 
prog~Qtus Sclater and Salvin) from Albemarle. According to 
Kellogg and Kuwana, these reports cannot be explained by 
straggling after the host's death. The Clipperton one was 
taken a month or more before the collectors arrived. There 
are no doves resident on Clipperton Island, and a dove 
(~§§opelia) which is resident on other islands apparently did 
not have any lice similar to ColumbiQola QQlum~~- Some of 
these doves were collected and none found infested. However, 
later Kellogg seems to contradict this in his list of 1908. 
Ne~QPelia gg1~~s1s Gould is given as a host for Q. 
£21~bge. If this were the case, the possibility of 
straggling might be increased. 
Kellogg and Mann (1912) report the pigeon louse on a 
male Colum~!gallina ~~~eri~ ~£Qrr2~1~ Ridgway taken on 
Socorro Island. This is the statement which Wilson (1941) 
considers incorrect. 
Although Kellogg says that QQ1~mbicola £Qlum~g~ had been 
thought to be peculiar to pigeons and doves and had been 
collected from a dozen or more species, he asserts that the 
ones on AnQ~ and Geo~lzg were exactly like the one found on 
the domestic pigeon in the United States and seemed to agree 
with descriptions of European authors completely. However, 
he does not say this for lice taken on NesQmimus and 
Camarhynchus, which might indicate that they exhibited some 
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different characteristics. 
The fglco Ae§alQn Tunstall, from which Kellogg reports the 
pigeon louse, was taken in Italy, but he does not give any 
details about finding it. 
Several writers report Co1Ymbicola £Olumba~ from the 
mourning dove (Zenaidu~ ID§QrQ~ (Linnaeus)J. Geist (1931) 
says it was taken from an eastern mourning dove (Zenaidur~ 
m~~ carolinensis (Linnaeus)) in Columbus, Ohio. Peters 
(1933) mentions it on the same species. Emerson (1940) 
reports it from a mourning dove in Oklahoma but does not say 
whether the host was the eastern or western subspecies. 
Wilson (1941) believes that the parasite found on the mourning 
dove by these investigators was Esth1Q2!~ID ~rour~, a 
species peculiar to the mourning dove. 
Thompson (1936) adds two reports of hosts not listed by 
Kellogg and gives their sources. 
1. St~~n!Qpeli~ lurtgr turtur (Linnaeus) taken on 
Glamorgan, Rumney, 6/26/34 (H. M. Hallett) 
2. Co1ymba oenas Linnaeus, Surrey, Wormley Hill, 6/4/35 
(N. H. Bennett) (This latter was also named by Nitzsch 
(1866) as a host species) 
Martin (1934) gives several host species, some different 
from those mentioned previously. She says that Columbicol~ 
columbae has been found on wild and domestic pigeons, the 
latter of the United States, Europe, Panama, China, and India. 
Two species she adds are not in Kellogg 1 s 1908 list. 
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1. Chinese . ~ turtle dove (~tr~.£!Q..£elia !Y_!tu.r chi,lliillsis 
Ingram) 
G 2. Formosan green pigeon (~Qhenocer~us !2£IDQ~ Swinhoe) 
One final note of interest concerning specificity of 
Co!:lli.~Jbicolg ..QOlumbag is given by Ha.rrison (1914). This species 
has persisted unchanged upon nearly all of the Columbiformes, 
while species of other genera on pigeons show a great deal of 
differentiation. The cause fo~ this is not known, as contrasts 
in rate and direction of variation in ma llophagan species have 
not been accounted for. 
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Part III Specificity in Food Habits of Columbicola columbae 
J ------- -(Linnaeus) 
A. Methods and Materials 
This experiment was designed to determine whether 
specimens of the slender pigeon feather louse (Columbicolg 
golumbae) can live on feathers of species of birds other than 
the domestic pigeon, after such conditions had been created 
that they lived on loose pigeon feathers in an incubator. 
The liae were all obtained from domestic pigeons (Q.Q.!!!J!!ba 
livia livia Gmelin). Although some were picked from live 
birds, most were colle cted by the method used by Martin (1934). 
JThe pigeons were killed with Ne.m:Qy,!i,g.l (.Bee) and wrapped 
1completely in cotton. Eight pigeons in all were used. As the 
lhost's body cooled, the lice moved away from the feathers and 
into the cotton, where they could be seen easily and from which 
they could be lif-ted conveniently. It was noted that more lice 
appeared in the cotton two days after the bird's death than on 
the day immediately following. They could be collected more 
easily on the second day because they were less active, and 
none died after being at room temperature almost two days. 
The lice were taken from the cotton and placed on pigeon 
Martin says 
that the ones with which she worked showed preference for down 
feathers from the breast region. In this experiment breast 
feathers, rump feathers, and a few flight feathers were used. 
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The insects exhibited no preference for either of the first 
two types, but went to both of them more than to the flight 
feathers. 
No difficulty was experienced in transferring the lice 
from the cotton to pigeon feathers for they attached readily 
and began to feed almost immediately. Early in the experiment, 
when various incubator conditions were being tried, lice were 
found dead several times on the glass bottom of a Petri dish, 
~way from the feathers. It is believed that they had fallen 
from or crawled from the feathers and, being unable to move 
much on the smooth surface, died of starvation. This opinion 
was verified when it was observed through the microscope that 
the alimentary canals of the dead lice were invariably empty. 
To prevent these deaths, rough paper was placed on the bottom 
of each Petri dish below the feathers. Very few lice were 
found dead after this precaution, at least when pigeon feathers 
were used. 
The incubator was heated with two twenty-five watt 
electric light bulbs. It was not furnished with holes for 
air circulation. During the first part of the experiment, the 
door was left open slightly, but as all the lice died, the door 
was closed from then on, except when the dishes were actually 
being placed inside or removed. The temperature which Martin 
used (3?±.5 to lPC.) was tried and found successful. The 
variance was, however, greater. Twice during the initial 
period of experimentation, a light bulb burned out and the 
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experiment, the temperature varied from 36.ooc.to 38.5°C. At 
temperature dropped to 30.5°C. and 30.o°C~ but there resulted 
no apparent effect on the lice. None died; all remained active \ 
and feeding on the pigeon feathers. During most of the 
the high temperature egg production increased. 
Humidity must be kept high or the lice die. When the 
incubator door was left ajar for air circulation, the lice 
died, apparently from lack of sufficient moisture, because the I 
temperature remained high enough. Deaths occurred even althoug 1 
I a large water surface was provided. Later when a chicken 
incubator was tried, all the lice died although water was kept 
inside and a high temperature maintained, because air holes 
\were around the side. The correct conditions of humidity were 
achieved 1J1Then a pan with a water surface of approximately 150 
square inches was placed inside the incubator directly above 
I • 
I the light bulbs. The Petri dishes were arranged on a shelf 
over it, and the door was kept closed. 
Feathers from the following species of birds llere used ·: 
1. Central American ground dove ~. - (Q.QJ:um!2!&!l1inl!- .:Ql!..§_!l~_rin.§. 
n.e~ 14!.cTa(Ca.ni l(e r)] 
2. Eastern mourning dove ~~~!du~ ID~Q!Q~.r~ Qg_rolin~§!§ 
(Linnaeus)) 
3. Lesser white-fronted parrot (Amazon~ albifrQn§ ~ng 
w. DeW. Miller) 
4. Central American squirrel cuckoo (Pi~~~ Qgian~ 
~h~rm2~h1la P. L. Sclater) 
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5. California yenow-billed cuckoo (QQ££~~§ !rner!£§TIB~ 
QQQ!g~n!~lis Ridgway) 
6 . Black-billed cuckoo {QQQ£1~~ ~1throEhalN~ (Wilson)) 
7. Lesser road-runner (Ge.QQQ..QC,IX ·yeFi oJ.lC :.: 1.Qng1signB.m MooYe) 
8. English sp~rrow (Passer do~~tic~ Q.QN~sticu~ (Linnaeus . 
Feathers from all but the mourning dove were obtained 
from skins in the collection of· Boston University. None had 
been treated with arsenic, although borax had been put on 
them. However, the crystals could be seen easily and combed 
or shaken out. All feathers were aired for at least an hour 
before lice were placed on them. Most were from the breast 
and rump regions. 
At all times during the experiment a control was 
maintained. There were always some lice on pigeon feathers, 
regardless of what other types were being tried. If at any 
t i me the lice on the pigeon feathers died, the phase of the 
experiment that was in progress was started again. 
Fortunately, it happened only once. 
lJ 
B. Life Span on Feathers of Various Birds 
1. Ten lice introduced on feathers of the Central American 
ground dove lived for ''arying lengths of time. This bird is a 
member of the same order as the domestic pigeon, the 
Columbiformes. 
Length of life in days 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 
Louse No.1 
2 +---+---+----! 
3 
4 
5 
6 
7 
8 
9 ~I- -- --+--+--+- -1--!--l--+--1--+---1---+---~ 
lO~~=±=C~±=i~~==C=~=t~==~ 
21 days 
22 days 
26 days 
35 days 
41 days 
The average life span was 17.? days. 
2. Ten lice were used on feathers from the eastern mourning 
dove, which is also a member of the order Columbiformes. These 
feathers were fresh and not·-obtained from a study skin~ 
Louse 
Length of life in days 
1 2 3 4 5 6 _~ 8 9 10 11 12 13 14 
No • 1 r- ·--·'-1---1 
2 I 
3 f- t-:_--1--+--t--i 
4 ~-+-+~~~-+-1--T--T---~- ----
5 
r I 1 1 
9 ,_~--1-- ---t--i-1-- I 
lO~=C~±=~=±~~~~==~=±~ 
25 days 
The average life span was 8.8 days. 
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3. Ten lice were used on feathers of the lesser white-fronted 
parrot. It is a member of order Psittaciformes, which 
immediately succeeds the order Columb1formes in classification. 
Louse No.1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Length of Life in Days 
1 ? 3 4 5 6 7 8 9 10 11 12 13 14 ~
-
I 
18 days 
The average life span was 5.9 days. 
4. Ten lice were placed on feathers of the Central American 
squirrel cuckoo. This bird is a member of order Cucullformes, 
which succeeds order Pslttaclformes ln classification. 
Louse No.1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Length of Life in Days 
1 ?. ~ 4 n n 7 B 9 10 11 12 10 lA 
< 
I 
I I 
I 
I 
J I I 
The average life span was 4.1 days. 
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5. Ten specimens of ColumbicQ!g .Q.QlUJ!!bae were placed on 
feathers of the Calif ornia yellow-billed cuckoo . It is also 
a member of order Cueuliformes. 
Louse No. 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Length of Life in Days 
1 2 3 4 5 6 7 8 9 10 11 12 
I 
I I I f-- ~ I I I ' ' I I UlJ -- -
The average life span was 3.7 days. 
6 . Ten spec i mens of Co!~mbigglg £21Y!!!R~ were placed on 
feathers or the black-billed cuckoo, which is another member 
of the or der Cuculiformes. 
Louse No. 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Lengt h of Life in Days 
1 2 3 4 5 6 7 8 9 10 11 12 
I I 
I I I 
! I ~ 
1-· j ! I ~~ 1-- -
--rl ~ 1-- r--- I I r---
The average life span was 4.4 days. 
7. Ten lice were placed on feathers from the lesser road-runner, 
a member of the order Cuculiformes. 
Louse No. 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Length of Life in Days . 
1 2 3 4 5 6 7 8 9 10 11 12 
~ 
n i I 
! I 
I I 
I 
I 
I 
I 
I 
' 
21 days 
26 days 
27 days 
30 days 
34 days 
The average life span was 16.9 days. 
8. Ten lice were tried on feathers of the English sparrow, 
which ie a member of the order Paeseriformes. Some pigeon 
raisers believe that this bird may transmit feather lice. 
Louse No. 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Length of Life in Days 
1 2 3 4 5 6 
-
- I 
- I 
-
-
-
The average life span was 1.4 days. 
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In order to prove that lice which lived for more than a 
few days on feathers other than those of the host species must 
have fed, or they would have died for lack of food, some were 
starved. They were placed on paper in an open Petri dish. 
Ten were used in all. The first three were put in separate 
dishes. Then two were put together. The remaining five were 
all placed together. 
Louse No. 1 
2 
3 
4 
5 
6 
? 
8 
9 
10 
Length of Life in Days 
1 2 3 4 5 
The average life span was 2.2 days. 
(Those that li~ed three days were inactive on 
the second day, but showed faint signs of life.) 
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To determine whether the age of feathers was a factor in 
the length of life of t he lice, ten Qglumb1£Qla columbae were 
placed on feathers of a pigeon that had been dead almost a year 
and refrigerated. 
Louse No.1 
2 
3 
4 
5 
6 
7 
8 
9 
1 0 
Length of Life in Days 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 
1-------,---
r-- -- - 1--- ·--- -- --- r-
23 d I+ 24 d Still al ! 
--1- at end 0 I ?xperim ----~---
_ _j ___ 
- 32 day 
... 
·- ---· 
The average life span was 27.? + days. 
ays 
aye 
ive 
f 
~)t 
One more test of life span was conducted. Ten 
ColumQ1££1~ col~mbae adults were placed on feathers that had 
been soaked and washed thoroughly in purified acetone. 
Louse No.1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
10 
Length of Life in Days 
11 12 13 14 15 16 17 18 
-- -- -
·- -
--·-· 
--· 
19 _2_0 _2_1 
I 
I 
I 
---7 
!>-
,. 
Still alive 
at end of 
experiment 
(30 days) 
The average life span was 27.5 + days. 
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C. Results and Conclusions 
Because of the results of the starvation experiment, it 
seems safe to assume that all lice that lived longer than 
three days must have fed. Thus it would appear that 
22lYIDQ!QQ1~ colgmba§ can obtain nourishment from feathers 
pther than those of the domestic pigeon, which is its most 
common host. Lice which were found dead on the feathers of 
other species of birds almost always had empty alimentary 
canals. Such lice had evidently been able to obtain food for 
a varying number of days but eventually died of starvation. 
It is conceivable that lice which lived for long periods 
l of time on various feathers, as those on the mourning dove, 
ground dove, and lesser road-runner, actually completed their 
normal life span. How old these adults that were used were, 
when taken from the pigeon, was of course not known. Specimens 
that lived on most alien feathers for even two weeks were 
unusual, however, On the other hand, lice on pigeon feathers, 
whether old, fresh, or acetone treated, averaged over three 
weeks of life. 
The average length of life was longer on feathers of 
those species which are more closely related (in present 
taxonomy) to the pigeon. The only exception to this wa s the 
lesser road-runner, which, although in the order Cuculiformes, 
maintained live lice on its feathers much longer than the 
cuckoos, which belong to the same order. Nevertheless, .it 
seems generally true that Columbicola QQlumb~ adjusts itself 
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more easily to the feathers of birds more similar to its 
pigeon host. 
The ability of the lice to breed on loose feathers varied 
considerably. Eggs were found on feathers of the Central 
American ground dove, lesser white-fronted parrot, lesser 
road-runner, and on all pigeon feathers used. Two eggs were 
found on the paper above feathers of the black-billed cuckoo. 
None were seen on the feathers. 
Larvae were observed on all the pigeon feathers, and on 
feathers of the ground dove, parrot, and road-runner. These 
larvae lived more than a few days on the ground dove, road-
runner, and pigeon feathers. On the latter they moulted and 
continued development. At the conclusion of the experiment, 
three larvae were still alive after eight days on ground dove 
feathers and had moulted once. Two were aliw.e on road-runner 
feathers after 5 days. It would appear that reproduction is 
curtailed considerably on feathers other than those of the host 
species, even when adult males and females are together. Matine 
was observed frequently on pigeon feathers, but only once (on 
ground dove feathers) on any other type. 
D. Miscellaneous Observations 
Although this experiment deals principally with food 
specificity, certain observations were made that may be of 
interest. These were concerned with specificity on the host's 
body, feeding habits, and other activities. 
All eggs found on the pigeons were in the same region 
that Eichler (1938) observed them. They were on small 
feathers on the under side of the wing and close to the 
feather shaft. Most of the larvae seen were on the neck 
region, while a few were on feathers of the rump. Most of the 
adults were picked from cotton around the bird's bo~y, and 
therefore their location on the bird is not known exactly. 
However, the greatest concentration of lice were picked from 
cotton surrounding the neck and rump. 
Waterston's (1926) assertion that ColumbigQ1g QQlumba~ is 
sometimes cannibalistic was tested by the author, incidentally 
with the starvation test, and none showed any tendency to eat 
another. A larva was placed in a Petri dish with an adult 
and no food was added, yet the mature one did not eat the 
larva, although the latter died first. This test was repeated 
with the same result. 
The female lice laid eggs frequently on loose feathers 
and deposited almost as many on the paper in the Petri dish. 
They were usually stuck to the paper covering the feathers 
and were attached securely. A few eggs were laid on the glass. 
Damage of Q. QQlumbg~ to the feathers was almost 
unobservable except through the microscope. Slight 
P.erforations were seen in the barbules. Since the numbers 
of lice on loose feathers in a Petri dish would be comparable 
to an extremely heavy infestation on a bird, it is obvious 
that such damage is of no consequence except to breeders of 
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show birds. Large perforations frequently seen on pigeon 
feathers are believed caused by the large body louse 
(~~anthY§ latY§), a species that feeds on the sheaths of 
growing feathers (Levi, 1945). 
Q. colymbae showed little reaction to light, but a marked 
reaction to excessive heat. The golden feather lice 
(Goniocotes bidentatus Scopuli) always raced for the cover of 
feathers when exposed, but Q. Qglumbae specimens did not. When 
brought close to the heat of a light, however, they moved 
quickly away. This action is useful in transferring them from 
one feather to another. When the lice were kept from the 
warmth of the incubator for any length of time, they tended to 
leave the feathers, and go onto the paper which they gripped 
firmly with feet and mandibles, remaining in one spot without 
moving. 
As mentioned previously, the larvae are more active than 
the adults. They also seemed more sensitive to heat and light. 
When exposed, they often left the feathers immediately and 
raced around the Petri dish. Mortality among larvae was higher 
than among mature specimens, although conditions were the same 
for both. 
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Abstract 
There are well over one thousand members of the order 
Mallophaga. All are ectoparasites, mostly on birds, but a 
few genera are found on mammals. They differ from the true 
lice (Anoplura) in that they have biting mouth parts and 
,I hence are called biting lice. 
The Mallophaga that parasitize birds are all small, 
active insects well adapted to life on feathers. Few 
experiments have been done on them, but the results of those 
that have been performed show that the lice are sensitive to 
slight temperature change. A temperature of 30-40°C. is 
sufficient to keep them alive, although the reproductive rate 
is slowed considerably when the temperature is below 35°0. 
Some Mallophaga are sensitive to light changes, but others are 
not. There may be a correlation between the depth among the 
feathers at which they live and their light sensitivity. 
Authors agree generally that Mallophaga feed on dead 
cuticular substances. Some contend that they take blood, but 
others deny this. Waterston (1926) reports that the lice are 
sometimes cannibalistic. Connected with. their feeding is the 
pharyngeal sclerite that apparently turns bits of chewed-off 
food materials to facilitate their passage along the 
alimentary tract. 
Life histories of all Mallophaga seem to be simple, 
involving moults until maturity is attained in a few weeks. 
The eggs are laid separately and are fastened to feathers by 
an adhesive substance. The young larvae differ from the 
adults in size and somewhat in marking. They also have lese 
chitin in the body wall. Each instar stage is larger and 
more heavily chitinized than the preceding one. 
Mallophagans are usually peculiar to certain host species. 
However, there is much evidence of species that are found on 
more than one host. When such is the case, the host species 
are usually closely related. There is also some evidence that 
Mallophagans are specialized as regards regions on the body of 
the individual host. 
A great deal of modern interest in Mallophaga has 
centered around the possibility of their use in establishing 
phylogenetic relationships of birds. The work of Kellogg 
(1908) and Harrison (1914) is cited concerning this work. 
Harrison particularly believes that the clue to relationships 
among admittedly natural avian groups may be found by studying 
host specificity of the Mallophaga. 
The damage caused by biting lice is not as serious as 
that of the blood-sucking parasites. However, heavy 
infestation may have detrimental effects on birds and may be 
of concern to poultry and pigeon raisers. Birds protect 
themselves by taking dust baths. The lice are commonly 
poisoned with sodium fluoride. 
It is generally recognized that lice must be collected 
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from fresh birds. Many mistakes of identity and associations 
£21~~a~ (Linnaeus, 1758), b~~~§ Qaculu§ (Nitzsch, 1866), 
and EsthiQ£~~~ QOlumb~ (Harrison, 1916). 
Martin's study is discussed in detail concerning life 
history and food habits. She was not able to force Q. QQlu~b~~ 
to feed on anything but feather barbules. The ones given 
~ccess to blood and epiderQal scales died without feeding. 
Martin (1934) and Eichler (1939) give information that 
tends to show a specificity on the body of the host. Eichler 
believes this may be accounted for by temperature difference. 
There is considerable disagreement among authors as to 
the host specificity of QQlYmQ!QQl2 columbae. It has been 
reported from many birds, even some of orders other than the 
Columbiformes, to which the pigeon belongs. Wilson (1941), 
however, seems to think that many of these reports may be due 
to erroneous identification. He thinks the insect is 
confined to the domestic pigeon. Kellogg's (1908) list of 
host species from which Q. QQlumbae has been reported is the 
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most complete one and is given in full. His collections of 
this biting louse are also noted in some detail, along with a 
few from other investigators. 
The purpose of the experiment described here is to 
determine whether QQlum£!Qo1g gglum£~ can live on feathers 
other than those of the domestic pigeon (Qg1ymba 1!yia liyia 
Gmelin)from which it was collected. 
The methods of collecting and raising are described in 
I 
detail. The lice were kept on loose feathers in open Petri 
dishes. A control of live lice on pigeon feathers was 
maintained at all times. 
Feathers of the following species were used: 
1. Central American ground dove (Colu~g!~lli~ £gss~rina 
:ne~ 1e_cta(C arr /Ke ~] 
2. Eastern mourning dove (Zen~idur~ m~Q£QY£§ Qgrol!n~n§is 
(Linnaeus )) 
3. Lesser white-fronted parrot (AmaZQD~ §1bif£Qns D~D~ 
w. DeW. Miller) 
4. Central American squirrel cuckoo (f!~~ Q~gfla 
th~Ql2h11~ P. L. Sclater) 
5. California yellow-billed cuckoo (CocQX~us Am~ric~n~§ 
occidentalis Ridgway) 
6. Black-billed cuckoo (QocQ~~~ erythr2Eh~lmus (Wilson)) 
7. Lea ser road-runner (Ge.QQ.QQQ:£~ tV.lf/oi-P 1.Q.ng~sign~Hoo..-e ) 
8. English sparrow (~sser g.Q~~!.Q.!!§ domesti~ (Linnaeusll 
To determine whether the age of feathers was a factor in · 
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the life span of lice living on them, some pigeon feathers of 
a bird dead almost a year were used. Other pigeon feathers 
were soaked and washed in acetone, and lice were placed on 
them. 
A starvation test was conducted to show that lice which 
lived on feathers for more than two or three days must have 
fed, or they would have starved. 
Results of all these testa are given in chart form to 
show how long lice lived on the various feathers that were 
used. Of ten lice on the starvation teat, none lived longer 
than three days. Lice on old and acetone-treated pigeon 
feathers lived about as long as those on ftesh untreated 
feathers. 
The average lengths of life on bird.s more closely related 
to the pigeon were longer than those on birds not as closely 
related. An exception to this general rule was the life span 
of those lice on feathers of the lesser road-runner. Five of 
the ten lice used lived three weeks or longer. A few eggs and 
l arvae were observed on feathers of the ground dove, white-
fronted parrot, and road-runner. Lice on the pigeon feathers 
lived, the eggs hatched, and the larvae developed. Mating 
was observed frequently. It appears that even when lice can 
adjust to feathers other than those of the pigeon, 
reproduction is curtailed. 
52 
